CASE SU-7073-D 




e^IS CLAIMED IS: 



A process of producing a concentrated liquid Mocide formulation which comprises 
mfxing together (a) bromine and (b) an aqueous solutioi/ of alkali metal salt of sulfamic acid 
' having a pH of at least about 12, in amounts such th^ (i) the active bromine content of the 
solution is at least about 100,000 ppm (wt/wt), an^ (ii) the atom ratio of nitrogen to active 
bromine from (a) and (b) is greater than 1 . 
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2. A process according to Claim 1 Wherein said aqueous solution of alkali metal salt 
of sulfamic acid is an aqueous solution of the^ sodium salt of sulfamic acid. 



3. A process according to Cla)fn 1 wherein said aqueous solution of alkali metal salt 
of sulfamic acid is formed by mixin^/fq^ether in water, (i) sulfamic acid and/or an alkali metal 
salt of sulfamic acid, and (ii) al^li i^^al base in proportions such that an aqueous solution of 
alkali metal salt of sulfamic aqfd is Jobnedh^ing aipH of at least about 12. 



4. A process according to Claim 3 wherein said alkali metal base is a sodium base 



::ord^] 



such that said aqueous solution of alkali metal salt of sulfamic acid is an aqueous solution of 
sodium salt of sulfamic acid/ 



1 5. A process/ according to Claim 3 wherein, at the time (i) and (ii) are mixed 

2 together, the alkali metal base is in the form of a preformed aqueous solution of alkali metal 

3 base, and (ii) is sulfamic acid in the form of a preformed slurry sulfamic acid in water. 

1 6. A p'rocess according to Claim 5 wherein said preformed aqueous solution of alkali 

2 metal base is a preformed aqueous solution of sodium base. 



1 7. / A process according to Claim 1 wherein said pH is in the range of from 12 to 

2 about 13.5/ 
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8. A process according to Claim 1 wherein said atom ratio is in the range of about 
1.1 to about 1.5. 

9. An aqueous biocide composition comprising water having in solution therein (i) 
an active bromine content derived from bromine of it least about 100,000 ppm (wt/wt), (ii) an 
alkali metal salt of sulfamic acid, and (iii) an , alkali metal bromide, wherein the relative 
proportions of (i) and (ii) are such that the atom/ ratio of nitrogen to active bromine is greater 
than 1, and wherein the pH of the composition/4 at least about 12. 

10. A composition according to C^laim 9 wherein said pH is in the range of from 12 
to about 13.5. 




11. A process according t^Xl^fim 9^wherein said atom ratio is in the range of about 
1.1 to about 1.5. 

"/ 

12. A composition according to Claim 9 wherein the alkali metal salt of sulfamic acid 
is the sodium salt of sulfamic acid,^ and wherein the alkali metal bromide is sodium bromide. 



13. A process of producing a concentrated liquid biocide composition, which process 
comprises ^ 

A) continuously feeding i^nto mixing apparatus (i) bromine and (ii) an aqueous solution of 
alkali metal salt of siilfamic acid having a pH of at least about 12, proportioned to 
produce an aqueous /product having an active bromine content of at least 100,000 ppm 
(wt/wt), and an atom ratio of nitrogen to active bromine from (i) and (ii) greater than 1, 

and / 

/ 

B) withdrawing said product from said mixing apparatus at a rate sufficient to enable the 
continuous feeding in A) to be maintained. 



14. A process according to Claim 13 wherein (ii) in A) is an aqueous solution of the 

sodium salt of sulfamic acid. 

/ 

/ 
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18. A process according to 
from said vessel. 

19. A process acco 
from said vessel. 




15. A process according to Claim 14 Wherein said atom ratio is in the range of about 
1.1 to about 1.5. Ij 

16. A process according to Claim 1^ wherein said mixing apparatus comprises a static 

mixer. 

17. A process according to Claii^ 13 wherein said mixing apparatus comprises a vessel 
equipped with a mechanical stirrer. 



7 wherein said product is intermittently withdrawn 



'Claim 17 wherein said product is continuously withdrawn 



20. A process of producing a concentrated liquid biocide composition, which process 
comprises / 

A) continuously feeding into mixing apparatus (i) a bromine stream and (ii) a separate feed 
stream of an aqueous solution of alkali metal salt of sulfamic acid having a pH of at least 
about 12, in proportions that produce an aqueous product having an active bromine 
content of at least 100,000 ppm (wt/wt), and an atom ratio of nitrogen to active bromine 
from (i) and (ii) greater than 1 , and 

B) withdrawing said proouct from said mixing apparatus at a rate sufficient to enable the 
continuous feeding in [A) to be maintained; and 

C) continuously, but alternately, withdrawing from at least one and then from at least one 
other of at least two reaction vessels, an aqueous solution of alkali metal salt of sulfamic 
acid at a rate that maintains said stream of (ii) in A), and during the time the solution is 
being withdrawn fxhm said at least one of at least two reaction vessels, forming additional 
aqueous solution of alkali metal salt of sulfamic acid in said at least one other of at least 
two reaction vessels from which solution is not then being withdrawn. 
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1 21 . A process according to Claim 20 wherein said aqueous solution of alkali metal salt 

2 of sulfamic acid is an aqueous solution of the sodiam salt of sulfamic acid. 

1 22. A process according to Claim 20 wherein said aqueous solution of alkali metal 

2 wherein said atom ratio is in the range of about LI to about 1.5. 

1 23 . A process according to Claim 20 wherein said mixing apparatus comprises a static 

2 mixer, / 

g*4 24. A process according to Claim 120 wherein said mixing apparatus comprises a vessel 

'Q. equipped with a mechanical stirrer. / 14 y 

r~l 25. A process according to Claim 24 wherein in B) said aqueous product is 

■ / 
intermittently withdrawn from said vessel. 

• / 

I J 26. A process according io Claim 24 wherein in B) said aqueous product is 

V-2 continuously withdrawn from said vessel. 

1 / 

^T- 27. A process according to Claim 20 wherein said mixing apparatus comprises a static 

2 mixer, and wherein said additional aqueous solution of alkali metal salt of sulfamic acid is 

3 formed from an alkali metal base,\sulfamic acid, and water. 

1 28. A process according to Claim 20 wherein said mixing apparatus comprises a static 

2 mixer, wherein said aqueous solution/of alkali metal salt of sulfamic acid is an aqueous solution 

3 of sodium sulfamate, and wherein safld additional aqueous solution of alkali metal salt of sulfamic 

4 acid is formed from a water-soluble sodium base, sulfamic acid, and water. 

1 29. A process according tb Claim 28 wherein said sodium base is an aqueous solution 

2 of sodium hydroxide, and wherein the sodium sulfamate is formed as an aqueous solution by 
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3 charging to a reactor (i) an aqueous solution of sodium hyd^^ide, and (ii) a slurry of sulfamic 

4 acid in water, or (iii) separate charges of sulfamic acid aj^water, or (iv) both of (ii) and (iii). 

1 30. A method for disinfecting a surface whicncomprises applying to said surface a 

2 concentrated liquid biocide composition comprised oijili) bromine and (b) an aqueous solution 

3 of alkali metal salt of sulfamic acid having a pH ofya/ least about 12, in amounts such that (i) 

4 the active bromine content of said composition is at/least about 100,000 ppm (wt/wt), and (ii) 

5 the atom ratio of nitrogen to active bromine in sai^ composition is greater than 1 . 

f^J 31. A method according to Claim y30 wherein said concentrated liquid biocide 
composition is applied to said surface by pmimig ^aid concentrated liquid biocide composition 

f^fB onto said surface. X j 

^5 32. A method according to Cjahrr^ wherein said concentrated liquid biocide 

^ 2 composition is applied to said surface by spraying said concentrated liquid biocide composition 

L3 onto said surface. r 

? / 

iigl 33. A method according to/ Claim 30 wherein said concentrated liquid biocide 

^ composition is applied to said surface with an applicator. 

1 34. A method according to/ciaim 30 wherein said aqueous solution of alkali metal salt 

2 of sulfamic acid is an aqueous solution of the sodium salt of sulfamic acid. 

1 35. A method according to Claim 30 wherein said pH is in the range of from 12 to 

2 about 13.5. / 

/ / 

1 36. A method according to Claim 30 wherein said aqueous solution of alkali metal salt 

2 of sulfamic acid is formed by^ mixing together in water (i) sulfamic acid and/or an alkali metal 

3 salt of sulfamic acid, and (ii)/ alkali metal base in proportions such that an aqueous solution of 

4 alkali metal salt of sulfamic acid is formed having a pH of at least about 12. 
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1 37. A method according to Claim 36 whereinysaid alkali metal base is a sodium base 

2 such that said aqueous solution of alkali metal salt of sulfamic acid is an aqueous solution of the 

3 sodium salt of sulfamic acid. / 

1 38. A method according to Claim 36 \^erein, at the time (i) and (ii) are mixed 

2 together, the alkali metal base is in the form of dj preformed aqueous solution of alkali metal 

3 base, and (i) is sulfamic acid in the form of a preformed slurry of sulfamic acid in water. 

1 39. A method according to Claim 36 wherein said pH is in the range of from 12 to 

c^-2 about 13.5. / 

f X7\ 

l,ni 40. A process according to Clairn 36 wxierein said atom ratio is in the range of about 

J5 1.1:1 to about 1.5:1. ( //V.^/^ 

^ 1 41. A method according to /Claim 30 wherein the concentrated liquid biocide 

^2 composition further comprises an alkali metal bromide. 

s / 

^jl 42. A method according to Claim 41 wherein the alkali metal is sodium. 

* / 

1 43. A method of sanitizing a body of water which comprises introducing into said 

/ 

2 body of water a concentrated liquid biocide composition comprised of (a) bromine and (b) an 

/ 

3 aqueous solution of alkali metal salt of sulfamic acid having a pH of at least about 12, such that 

4 (i) the active bromine content of said composition is at least about 100,000 ppm (wt/wt) and (ii) 

5 the atom ratio of nitrogen to active bromine in said composition is greater than 1 . 

/ 

1 44. A method according to Claim 43 wherein said concentrated liquid biocide 

2 composition is introduced dir^Lly into said body of water. 

1 45. A method according to Claim 43 wherein said concentrated liquid biocide 
.... / 

2 composition is introduced into said body of water slowly over time. 
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1 46. A method according to Claim 43 wherein /said concentrated liquid biocide 

2 composition is introduced into said body of water via an apparatus through which the water is 

3 circulated. 



1 47. A method according to Claim 43 wherein the addition of said concentrated liquid 

2 biocide composition to said body of water yields in the range of from about 2 to about 10 

3 milligrams per liter of total available halogen, expressed as CI2. 

/ 

1 48. A method according to Claim 47 wherein the total available halogen, expressed 

-2 as CI2, is in the range of from about 2 to about 5 milligrams per liter. 




Wl 49. A method according to Claim ,43 wherein the concentrated liquid biocide 

i |2 composition is introduced into said body .of wafer as required, such that in the range of from 

^3 about 2 to about 10 milligrams per li^ei>^fi({otaJ^^ halogen, expressed as CI2, is 

^ 4 maintained within said body of water. / 



/ 



jl 50, A method according to Claim/ 49 wherein the total available halogen, expressed 

^^■^ I 

^132 as CI2, is in the range of from about 2 to about 5 milligrams per liter. 



1 51. A method according to Claim 43 wherein said pH is in the range of from 12 to 

2 about 13.5. / 

/ 

1 52. A process according to Claim 43 wherein said atom ratio is in the range of about 

2 1.1:1 to about 1.5:1. 

1 53. A method according to^Claim 43 wherein said aqueous solution of alkali metal salt 

2 of sulfamic acid is an aqueous solutiion of the sodium salt of sulfamic acid. 

I 

f 

1 54. A method according ^to Claim 43 wherein said aqueous solution of alkali metal salt 

2 of sulfamic acid is formed by mixing together in water (i) sulfamic acid and/or an alkali metal 
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3 salt of sulfamic acid, and (ii) alkali metal base in proportions such that an aqueous solution of 

4 alkali metal salt of sulfamic acid is formed having a plyof at least about 12. 

1 55. A method according to Claim 54 wherein said alkali metal base is a sodium base 

2 such that said aqueous solution of alkali metal salt of sulfamic acid is an aqueous solution of the 

3 sodium salt of sulfamic acid. 
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56. A method according to Cla 
together, the alkali metal base is in the 
base, and (i) is sulfamic acid in the fo^ aP/a/prefo 



wherein, at the time (i) and (ii) are mixed 
a preformed aqueous solution of alkali metal 
ed slurry of sulfamic acid in water. 



57. A method according to Claiip 54 wherein said pH is in the range of from 12 to 
about 13.5. 



5 1 58. A process according to CJaim 54 wherein said atom ratio is in the range of about 

1.1:1 to about 1.5:1. 

:M 59. A method according/ to Claim 43 wherein the concentrated liquid biocide 

^ composition further comprises an ajkali metal bromide. 

1 60. A method according to Claim 59 wherein the alkali metal is sodium. 





22 



